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Background: A shortage of gynecologists exists in many countries. Even within an affluent
country, gynecological clinics might not be evenly distributed. The purpose of the study was
to investigate the disparity in gynecological care between adult women living in towns with
and without gynecologists in Taiwan.

Methods: Data sources were the cohort datasets of the National Health Insurance Research
Database, with claims data of 1 million beneficiaries in 2010. A woman’s residency was opera-
tionally inferred from the locations where she had most frequently visited physicians’ clinics
or local community hospitals within the year.

Results: In Taiwan, 145 (39.4%) of 368 towns had no practicing gynecologist. Of 382,167
women with health care use in the datasets, 21,794 (5.7%) lived in towns without a gynecolo-
gist. The overwhelming majority of these towns lay in sparsely populated, rural areas. During
the year, 132,702 women (34.7%) had sought medical help for gynecological diseases and
113,698 (29.8%) had visited gynecologists for gynecological diseases. Women in towns with-
out a gynecologist were less likely to consult for gynecological diseases (23.8% versus 35.4%;
P<0.001) and visit gynecologists (18.7% versus 30.4%; P<<0.001) than women in towns with a
gynecologist. The disparity existed in each age group. Among 5,189 adult women living in towns
without a gynecologist and having gynecological diseases, 78.5% (number [n]=4,074) visited
gynecologists out of town, especially for infertility, benign disorders of the uterus and ovaries,
gynecological examinations, and contraceptive problems, and by contrast 23.3% (n=1,209)
visited nongynecologists in town, most commonly for menopausal disorders, endometriosis and
pelvic pain, menstrual disorders and hormonal dysfunction, and genital dysplasia.
Conclusion: Gynecological care of rural women was adversely affected by the shortage
of gynecologists. The consequences of accessibility in underserved areas deserve further
investigation.
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Introduction

A shortage of gynecologists exists worldwide, not only in developing countries,’
but also in developed countries such as Japan,? Canada,® and the United States.* In a
report of a national birthing initiative for Canada in 2008, the Society of Obstetricians
and Gynaecologists for Canada reported that the human resources in obstetrics and
gynecology care are markedly decreasing. There were 1,650 gynecologists and 36%
of them planned to retire. In the US, they also face a workforce shortage of obstetri-
cians and gynecologists due to the Balanced Budget Act of 1997 and the continuous
growth of the population; the estimated shortage of the workforce will reach at least
40% by 2030.* Most studies on this issue have analyzed factors related to the supply
of gynecologists: prolonged working hours; insufficient reimbursements; malpractice
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risks; and so forth.>” However, the impact of limited access
to gynecologists has not been well documented.

In Taiwan, an island country with a population of
23 million, a national health insurance system, and a gross
domestic product per capita of US $18,588 in 2010,% over
50% of 368 towns had no practicing gynecologist.” We con-
ducted a nationwide, population-based study to investigate
the gynecological care of women in Taiwan. The aim of
our study was to determine whether women living in towns
without gynecologists would have fewer gynecological visits
than women living in areas with ready access to gynecolo-
gists. In addition, in towns without a gynecologist, we further
analyzed the help-seeking behaviors of women, such as seek-
ing health care by nongynecologists or from other towns.

Methods

Data sources

National Health Insurance (NHI) in Taiwan started in 1995
and provides comprehensive health care coverage for more
than 99% of its inhabitants. The Bureau of NHI has gener-
ated deidentified research claims datasets.!” In the current
study, we obtained a cohort dataset (Longitudinal Health
Insurance Database 2010) with claims data on 1 million
people randomly sampled from all NHI beneficiaries in 2010.
There were 15,431,528 records of ambulatory visits in 2010.
Ambulatory records included patient identification numbers,
sex, birth date, date of consultation, medical facility, spe-
cialty of consulted physician, and three fields of diagnoses
coded according to the International Classification of Dis-
eases, Ninth Revision, Clinical Modification (/ICD-9-CM)."!
The towns in which medical facilities were located were
determined by the registry for contracted medical facilities
(HOSB2010.DAT). The basic data of 368 townships were
available from the Directorate-General of Budget, Account-
ing and Statistics of the government.?

Study design

The conduct of this cross-sectional study has been approved
by the institutional review board of Taipei Veterans General
Hospital, Taipei, Taiwan.

The ambulatory visits of all adult women aged 18 years
or older in 2010 were included. First, we divided towns into
“towns with gynecologist” and “towns without gynecolo-
gist”, according to the locations of gynecology clinics or
hospitals with outpatient gynecology departments. Because
the NHIRD (National Health Insurance Research Database)
did not provide the residence data of each beneficiary, we
devised an algorithm to infer where a patient lived. Patients

were assigned residence to towns where they incurred the
most health care visits. If a patient had the same number of
visits to more than one town in a year, the town with the
earliest visit was assigned. Accordingly, the patients were
categorized into women living in towns with a practicing
gynecologist and women living in towns without a practic-
ing gynecologist.

Gynecological care was defined as a visit with any of the
following 12 diagnosis groups: 1) lower genital tract infec-
tions (tuberculosis, herpes, condyloma acuminatum, syphilis,
gonorrhea, other venereal diseases, candida, trichomo-
nas) (ICD-9-CM: 016.6-016.7, 054.1, 078.11, 091.0,
098.0-098.3, 099, 112.1, and 131.0); 2) infertility, 628;
3) genital dysplasia (precancerous lesions of the vulva,
vagina, and cervix) (ICD-9-CM: 622-624); 4) menopausal
disorders (ICD-9-CM: 618 and 627); 5) menstrual disorders
and hormonal dysfunction (perimenopausal bleeding, dys-
functional uterine bleeding, ovarian hyperestrogenism, ovar-
ian dysfunction, or irregular menstrual cycles) (ICD-9-CM:
256 and 626); 6) endometriosis and pelvic pain (ICD-9-CM:
617 and 625); 7) reproductive tract malignancy (carcinoma
in situ and invasive disease of the genital tract) (ICD-9-CM:
179-184 and 233.1-233.3); 8) inflammatory disease of the
upper genital tract (disease of the uterus, ovaries, and fal-
lopian tubes including cervicitis, salpingitis, endometritis,
and tubo—ovarian abscess) (ICD-9-CM: 614-616); 9) benign
disorders of the uterus and ovaries (benign ovarian cysts or
tumors, leiomyomas, endometrial polyps, or hyperplasia)
(ICD-9-CM: 218-220 and 620-621); 10) other disorders of
the female genital organs (ICD-9-CM: 221, 619, and 629);
11) gynecological examination (ICD-9-CM: V72.3 and
V76.2); and 12) encounter for contraceptive management
(ICD-9-CM: V25). The grouping was adopted from the work
of Nicholson et al'? with slight modification.

Statistical analysis

Data extraction and computation were performed with the
Perl programming language, version 5.14.2.1* SPSS software
(version 17) was used for statistical analysis. Pearson’s j?
test was used for group comparisons. A P-value <0.05 (two-
tailed) was considered statistically significant. The proportion
of women who incurred at least one health care visit with
a gynecological diagnosis was determined. Of these, the
proportion who obtained care from a gynecologist was deter-
mined. Visits with a gynecological diagnosis, as well as visits
with care from a gynecologist, were compared by residence
status (ie, towns with and without a gynecologist). These
analyses were further stratified by age and diagnosis.
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For women living in towns without a gynecologist, we
further analyzed the types of clinics where they sought help
for gynecological diseases. The clinics were classified into
clinics in towns without a gynecologist, nongynecological
clinics in towns with a gynecologist, and gynecological clin-
ics in towns with a gynecologist. The analysis was stratified
by diagnosis groups to reveal the associations between the
type of gynecological diseases and the decision to seek help
out of town.

Results

Within the 1-million person cohort dataset in 2010, there
was no practicing gynecologist in 145 (39.4%) of the
368 towns in Taiwan (Table 1). According to the official
statistics, towns without a gynecologist occupied nearly
three-fifths of the total area, with approximately 11.0%
of the female population in Taiwan. The cohort datasets
included 407,731 adult women, of which 382,167 (93.7%)
had utilized the NHI ambulatory services in 2010, and
their residencies could be operationally identified using
the algorithm of our study. In this cohort, 5.7% (number
[n]=21,794) of adult women with NHI use resided in towns
without a gynecologist.

Among adult women with NHI use, 34.7% (n=132,702)
had sought medical help for gynecological diseases and
29.8% (n=113,698) had visited gynecologists for gynecologi-
cal diseases. Women living in towns without a gynecologist
were less likely to have visits for gynecological diseases
than women living in towns with a gynecologist (23.8%
versus 35.4%, respectively; P<0.001). Women living in
towns without a gynecologist also visited gynecologists less
frequently than women living in towns with a gynecologist

(18.7% versus 30.4%, respectively; P<0.001). The disparity
persisted within each age group (Table 2).

The distribution of gynecological diseases varied by age;
while menstrual disorders and hormonal dysfunction were
most common in young women, inflammatory disease of the
upper genital tract became the leading disease in the other
age groups (Table 3). Women in towns without gynecologists
were less likely to be diagnosed with one of these diseases
except for reproductive tract malignancies and contraceptive
management.

Among 5,189 adult women living in towns without a
gynecologist and who had visits for gynecological diseases,
23.3% (n=1,209) had consulted nongynecologists in town and
78.5% (n=4,074) had consulted gynecologists out of town
for gynecological diseases during the year. For all diagnosis
groups, women tended to obtain care from gynecologists out
of town. Still, a number of patients visited nongynecologists
in town, most often for menopausal disorders, endometriosis
and pelvic pain, menstrual disorders and hormonal dysfunc-
tion, and genital dysplasia (Table 4).

Discussion

In a densely populated country such as Taiwan, two-fifths of
towns still had no practicing gynecologist. This percentage in
our study was lower than that published by the Taiwan Medi-
cal Association (53%),’ and it raises the question of whether
the supply and distribution of gynecologists are deteriorating
in Taiwan. An alternate explanation was that we calculated
these rates throughout the year, while the official statistics
were done at a time point at the end of the year. From our
analysis, the number of female inhabitants in a town seemed
to play a major role in the location of gynecological clinics.

Table | Distribution of population and area in towns with and without a gynecologist in Taiwan, 2010

Towns with a gynecologist, n (%) Towns without a gynecologist, n (%) Total, n

Towns, n 223 (60.6%) 145 (39.4%) 368
Aggregate area (km?)? 14,697.5 (40.6%) 21,493.5 (59.4%) 36,191
Aggregate population® 20,487,534 (88.6%) 2,636,332 (11.4%) 23,123,866
Female population®

Sum 10,354,907 (89.0%) 1,279,674 (11.0%) 11,634,581

Mean (SD) 46,434.6 (50,674.5) 8,825.3 (8,139.2)

Minimum 220 16

Maximum 308,683 46,641
Adult women in the study

Sum 360,373 (94.3%) 21,794 (5.7%) 382,167

Mean (SD) 1,616.0 (1,949.3) 150.3 (148.0)

Minimum 4 0

Maximum 11,189 894

Notes: *Calculated from the basic data of 368 townships published by the Directorate-General of Budget, Accounting and Statistics of the Taiwan government.®

Abbreviations: n, number; SD, standard deviation.
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Table 2 Gynecologic care access for adult women in 2010 stratified by age group and residency type

Women living in towns Women living in towns P-value®
with a gynecologist, n (%) without a gynecologist, n (%)
Total
Total number of women 360,373 21,794
Visit for gynecological disease 127,513 (35.4%) 5,189 (23.8%) <0.001
Visits for gynecologic disease with a gynecologist 109,624 (30.4%) 4,074 (18.7%) <0.001
18-29 years
Total number of women 86,529 2,962
Visit for gynecological disease 37,126 (42.9%) 1,027 (34.7%) <0.001
Visits for gynecologic disease with a gynecologist 31,152 (36.9%) 820 (27.7%) <0.001
30-44 years
Total number of women 112,831 4,993
With gynecological disease 50,509 (44.8%) 1,770 (35.4%) <0.001
With visits to a gynecologist 44,453 (39.4%) 1,497 (30.0%) <0.001
45-64 years
Total number of women 114,157 7913
Visit for gynecological disease 34,969 (30.6%) 1,936 (24.5%) <0.001
Visits for gynecologic disease with a gynecologist 30,076 (26.3%) 1,466 (18.5%) <0.001
=65 years
Total number of women 46,856 5,926
Visit for gynecological disease 4,909 (10.5%) 456 (7.7%) <0.001
Visits for gynecologic disease with a gynecologist 3,943 (8.4%) 291 (4.9%) <0.001

Note:Pearson’s y? test.
Abbreviation: n, number.

Previous literature had also found that a threshold population
level was necessary to support a medical provider, especially
a specialist,'*"> and gynecologists often moved their prac-
tices in search of a greater demand for their services.!® Rural
towns with a vast territory would have greater difficulty in
supporting a gynecologist because people in the outskirts
had easier access to gynecologists in adjacent towns. The
patients’ mobility could also explain why the proportion of

women living in towns without a gynecologist in our study
was lower than that in the census.

In our study, women in towns without a gynecologist
had fewer ambulatory visits for gynecological diagnoses
and fewer visits to gynecological clinics than those women
in towns with a gynecologist. There were several possibili-
ties for this. First, the rural residents might have actually
had better health conditions'” or a better self-reported health

Table 3 Distribution of gynecological diseases in adult women in 2010, stratified by age group and residency type (living in towns with

a gynecologist or without a gynecologist)

Disease group 18-29 years 30-44 years 45-64 years =65 years

G (%) NG (%) G (%) NG (%) G (%) NG (%) G (%) NG (%)

n=86,529 n=2,962 n=112,831 n=4,993 n=114,157 n=7,913 n=46,856 n=5,926
Lower genital tract infections®*<4 3,902 (4.5) 109 3.7) 5,558 (4.9) 193 (3.9) 3,013 (2.6) 166 (2.1) 347 (0.7) 29 (0.5)
Infertility® 961 (1.1) 23 (0.8) 2,033 (1.8) 36 (0.7) 60 (0.1) 4(0.1) 2 (0.0) 0 (0.0)
Genital dysplasia*®< 4,008 (4.6) 101 (3.4) 7,385 (6.5) 255 (5.1) 4,610 (4.0) 235 (3.0) 447 (1.0) 47 (0.8)
Menopausal disorders®? 127 (0.1) 3(0.1) 1,198 (1.1) 53 (1.1) 12,967 (11.4) 688 (8.7) 2,292 (49) 182(3.1)
Menstrual disorders and hormonal dysfunction*><¢ 25477 (29.4) 660 (22.3) 28,423 (25.2) 882 (17.7) 9,084 (8.0) 408 (5.2) 155 (0.3) 7 (0.1)
Endometriosis and pelvic pain*®< 6,784 (7.8) 191 (6.4) 7,882 (7.0) 255 (5.1) 2,850 (2.5) 155 (2.0) 379 (0.8) 38 (0.6)
Reproductive tract malignancy 84 (0.1) 5(0.2) 437 (0.4) 16 (0.3) 1,115 (1.0) 77 (1.0) 459 (1.0) 46 (0.8)
Inflammatory disease of the upper genital tract*><d 17,943 (20.7) 453 (15.3) 28,802 (25.5) 1,019 (20.4) 18,574 (16.3) 1,002 (12.7) 2,444 (5.2) 227 (3.8)
Benign disorders of the uterus and ovaries*><¢ 3,711 (4.3) 84 (2.8) 10,534 (9.3) 366 (7.3) 7,927 (6.9) 365 (4.6) 337 (0.7) 23 (0.4)
Other disorders of female genital organs< 446 (0.5) 14 (0.5) 783 (0.7) 25 (0.5) 429 (0.4) 11 (0.1) 75 (0.2) 2 (0.0)
Gynecological examination®< 749 (0.9) 29 (1.0) 1,395 (1.2) 34 (0.7) 909 (0.8) 42 (0.5) 170 (0.4) 11 (0.2)
Encounter for contraceptive management 130 (0.2) 3(0.1) 303 (0.3) 11(0.2) 86 (0.1) 3(0.0) 1 (0.0) 0 (0.0

Notes: Significant difference between women living in towns with and without a gynecologist in women aged 18-29 years; P<<0.05. "Significant difference between women
living in towns with and without a gynecologist in women aged 30—44 years; P<<0.05. Significant difference between women living in towns with and without a gynecologist in
women aged 45-64 years; P<<0.05. “Significant difference between women living in towns with and without a gynecologist in women aged 65 years and over; P<<0.05.

Abbreviations: G, gynecologist; NG, no gynecologist; n, number.
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Table 4 Number and percentage of women living in towns without a gynecologist and having gynecological diseases in 2010 (n=5,189),

stratified by disease group and type of consulted clinic

Disease group Nongynecologist Gynecologist Nongynecologist Total*,
in town, n (%) out of town, n (%) out of town, n (%) n
Lower genital tract infections 35(7.0) 436 (87.7) 31 (6.2) 497
Infertility 1 (1.6) 62 (98.4) 3 (4.8) 63
Genital dysplasia 115 (18.0) 475 (74.5) 71 (11T 638
Menopausal disorders 267 (28.8) 581 (62.7) 157 (17.0) 926
Menstrual disorders and hormonal dysfunction 401 (20.5) 1,546 (79.0) 256 (13.1) 1,957
Endometriosis and pelvic pain 183 (28.6) 351 (54.9) 156 (24.4) 639
Reproductive tract malignancy 8 (5.6) 121 (84.0) 63 (43.8) 144
Inflammatory disease of the upper genital tract 354 (13.1) 2,371 (87.8) 121 (4.5) 2,701
Benign disorders of the uterus and ovaries 21 (2.5) 811 (96.8) 32 (3.8) 838
Other disorders of female genital organs 4(7.7) 45 (86.5) 4(7.7) 52
Gynecological examination 0 (0.0 113 (97.4) 4 (3.4) 116
Encounter for contraceptive management 0 (0.0) 17 (100.0) 0 (0.0) 17
Total* 1,209 (23.3) 4,074 (78.5) 773 (14.9) 5,189

Notes: *One woman may have more than one diagnosis. The total number of women did not represent the total number of diagnoses.

Abbreviation: n, number.

status.'®!” Their perceived general health conditions might
make them less inclined to visit a doctor or receive preventive
health examinations, and it may lead to under-reporting
in rural areas.?’ Second, gynecological diseases might be
underdiagnosed in towns without a gynecologist because
nongynecologist physicians are less trained in gynecology.”
Third, less accessibility to and availability of gynecologists
for women in towns without a gynecologist might act as a
barrier to seeking medical help for gynecological diseases.

Among all adult women in our study, women aged
65 years or older had the lowest rates of gynecological
diseases and visits to a gynecologist, while women of child-
bearing age had the highest rates. A similar pattern existed
in other countries, as well.'>** Another study in Taiwan also
revealed that elderly people usually utilize more medical ser-
vices than other age groups.?* Obviously, menopause played
amajor role in the transition of health care needs in women.
Therefore, the age structure of inhabitants in a town should
be taken into consideration in health policy planning.

In our study, the menstrual disorders and hormonal dys-
function disease group was the most common gynecological
disease in women aged 1829 years, and menopausal disorder
increased rapidly in middle-aged and elderly women. The
results were consistent with the dynamic hormonal changes
in women’s physiology. On the other hand, the prevalence
of reproductive tract malignancy was low and did not reveal
significant differences between women in towns with and
without a gynecologist. However, the data of cancer stag-
ing were not available in the NHIRD datasets, and we could
not know directly whether the availability of gynecologists
delayed the diagnosis of malignancies and influenced the
outcome of treatment.

Some studies in the US revealed that gynecologists pro-
vide the majority of services for gynecological diseases.?*?
Our study had similar findings. Especially with respect to
infertility, benign disorders of the uterus and ovaries, gyne-
cological examinations, and contraceptive problems, most
women in towns without a gynecologist visited gynecolo-
gists out of town. Perhaps the management of these disor-
ders required more skillful practitioners, and gynecologists
were preferred to provide these services.?® In contrast, for
menopausal disorders, endometriosis and pelvic pain, and
menstrual disorders and hormonal dysfunction, over one-fifth
of the women in towns without a gynecologist received care
locally. This implied that nongynecologists might handle
some common minor gynecological diseases fairly well.

For women in towns without a gynecologist, the demand
for the services of gynecologists might be partially met by
mobile gynecological clinics under contract,” free transporta-
tion to gynecological clinics, or compensation for traveling
expenses. Other fundamental solutions include enhancing
the gynecological skills and knowledge of family physicians
through training programs or continuing education, and by
providing an effective referral network.

Limitations

There were some limitations in our current study. First,
with our algorithm, the residency could not be identified in
6.3% of women because they did not utilize any ambulatory
medical services during the year. Perhaps their unmet needs
in gynecological services also deserved investigation.
Second, the diagnosis codes from deidentified claims data
are limited in that we only could access to determine their
accuracy. Furthermore, disease severity and urgency were
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not specified in the claims; neither were the outcomes and
disposition by physicians. Fourth, there may be misclassifi-
cations of residency if women routinely chose medical care
outside of their towns of residence. However, this might not
be of great concern in health policy planning because it means
that these women could at least receive gynecological care
in much the same way that urban inhabitants do. Finally, the
NHIRD claims did not include the beneficiaries’ information
regarding their economic status, education level, and health
status, nor did they provide information regarding other fac-
tors that might influence help-seeking behaviors.

Conclusion

The shortage of gynecologists in many towns, as well as
the disparity of gynecological care between towns with and
without a gynecologist, exists in Taiwan. The deteriorating
situation in recruiting medical graduates into obstetrics and
gynecology might widen the rural-urban disparity in the near
future. The consequences of undersupplied gynecological
care deserve further investigation.
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